Effects of memantine alone and with acute 'binge' cocaine on hypothalamic-pituitary-adrenal activity in the rat.
The effects of memantine, a non-competitive NMDA-receptor antagonist used in the management of dementia, and its coadministration with acute 'binge' pattern cocaine on hypothalamic-pituitary-adrenal axis activity were investigated in the rat. Measurements 3 h after injections showed that memantine alone at 20 mg kg(-1) (i.p.), but not 10 mg kg(-1), increased corticotropin-releasing factor (CRF) mRNA levels in the hypothalamus and both adrenocorticotropic hormone and corticosterone levels in the blood, and decreased type I CRF receptor mRNA in the anterior pituitary. Our previous studies have shown that acute 'binge' cocaine increases CRF mRNA levels in the hypothalamus. In this study, pretreatment with memantine (10 and 20 mg kg(-1), i.p.) did not alter the up-regulation of hypothalamic CRF mRNA induced by acute 'binge' cocaine (3 x 15 mg kg(-1), i.p.). Of interest, pretreatment with memantine at 10 mg kg(-1), which alone had no effect on corticosterone levels, caused a greater elevation of corticosterone levels in combination with 'binge' cocaine than acute 'binge' cocaine alone, indicating that memantine does not attenuate 'binge' cocaine-stimulated hypothalamic-pituitary-adrenal activity. These results indicate that both memantine and acute 'binge' cocaine stimulate hypothalamic-pituitary-adrenal activity by activating CRF neurons in the hypothalamus.